This article examines the role of news media on climate change and sustainable energy in the shaping of audience opinions and beliefs and the possible relation of these to behaviours. It reports on a series of studies conducted between 2011-2014 which develop existing approaches to audience reception analyses by using innovative methodologies which focus specifically on the negotiation of new information in response to existing beliefs, perceptions and behavioural patterns -both in the short and long term. Audience groups are introduced to new information to which the range of responses are examined. This approach allows for an exploration of the interplay of socio-political and personal factors as well as the identification of the potential informational triggers for change. The findings suggest that media accounts are likely to have a shaping role in relation to behaviours under a range of specific and coinciding conditions.
Introduction
The connection between public consumption of mass media and subsequent behaviours has been the subject of much debate. The view of the contemporary world as composed of passive and isolated individuals who are subject to the 'effects' of powerful propaganda messages has long been considered obsolete in communications research. While early debates about the power of audiences to resist media messages focused on the polysemy of the text (Morley, 1980; Hall, 1981) , in the digital environment, conceptions of the 'audience' are being redrawn to reflect the greater potential for participation in public life (Jenkins 2006; Mossberger et al. 2008 ) and the more 'interactive' relationship individuals have with the range of media at their disposal (Bruns, 2009; Poster, 2009 ) However, as Curran and others note in Britain, in spite of the potential offered by digital media, there is currently no demand for significant political or cultural change (Curran et al. 2012) , and strong evidence for the continuing role of the mass media in shaping public understanding (Davis, 2006; Philo and Berry, 2011; Briant et al., 2011) .
Research conducted by the Glasgow University Media Group has shown the conditions under which media messages do sometimes produce significant changes in behaviour; for example, in relation to fears about HIV/AIDS (Kitzinger, 1990; Miller, 1998) . Research in the area of health indicates that the media can have significant impacts (Boyce, 2007; Hilton et al., 2012) ; public campaigns and the promotion of information making the link between smoking and cancer, for example, have clearly produced behavioural change (Collins, 2013) . But there are also examples in which new information does not produce such changes and the literature illustrates that the wide range of information in the media about climate change often fails to do so. Our new work focuses on the conditions under which changes in beliefs and attitudes occur and the factors which may inhibit this.
Attitudes to climate change
There is a substantial body of work looking at public attitudes towards climate change: it is cross-disciplinary, inconsistent and subject to varying methodologies (Pidgeon, 2010; Upham et al., 2009) . One of the key trends, most significantly in the English-speaking world, is the existence of what Moser and Dilling (2007a) refer to as a 'persistent conundrum'; that in spite of high levels of awareness and concern about climate change (Lorenzoni et al. 2007; Eurobarometer, 2007; Pidgeon, 2010) , it is not considered an issue of high priority (Moser and Dilling, 2007a; ICM/Guardian, 2012) . Another key finding across the research is that attitudinal positions towards the issue do not appear to be fixed and levels of scepticism, although low and often inconsistent, seem to alter frequently (Upham et al., 2009 ).
Some commentators (Nisbet and Myers, 2007; Pidgeon, 2010) have attempted to associate changes in public concern and growth in scepticism regarding climate change to media attention, and other researchers have examined the complex and dynamic process by which media messages influence belief (Moser and Dilling, 2007b; Kahan et al., 2007; Whitmarsh, 2011; Moser and Dilling, 2010) . Research by Lieserwitz et al. (2009; 2012) indicates that membership of cultural groupings, values and political ideologies are significant factors in shaping public interpretations of climate change, and also drive the information which people seek. In their work, Kahan et al (2007; similarly apply a cultural cognition model to argue that people routinely seek evidence that supports their existing views, and discount counter evidence suggesting significant potential to resist media messages. In the digital environment in which audiences increasingly tailor their media consumption, these arguments have particular resonance. However, broader questions of the way in which the media focus interest on particular issues, and potentially play a role in developing the connections between political leanings and particular perspectives must also be addressed . For example, in relation to climate change, it is important to consider the range of conflicting perspectives offered by digital media with which the public might choose to align themselves.
The body of work which focuses on patterns of mainstream media coverage on climate change identify two strong tendencies which are likely to impact on attitudinal patterns. The first is the way in which the journalistic aim of 'balance' has led to the construction of climate change as a subject of uncertainty, with a tendency towards the disproportionate inclusion of sceptical voices in debates Boykoff, 2004, 2007; BBC Trust, 2011; Painter, 2013) . Research focusing on digital media has shown that sceptical content online, though less prominent, is often aligned to mainstream media reporting (Lockwood, 2008; Gavin and Marshall, 2011) . The second trend is a tendency for the issue to be subject to peaks and troughs in media attention (Fischer, 2011; . Since 2010 global media coverage of climate change has dipped dramatically -Dailyclimate.org noted that '2010 was the year that climate change fell off the map' -and this mirrors a fall from the UK political agenda in recent years .
The gap between attitudes and behaviours
The relationship between attitudes and engagement at the level of behaviours in relation to climate change has been the subject of much investigation. Researchers such as Lorenzoni et al. (2007) and Moser and Dilling (2010) base their arguments about media influence on a conception of climate change engagement which incorporates a cognitive, emotional and behavioural dimension:
i.e. people grapple mentally with and gain understanding of the issue; experience an emotional response, such as interest, concern, or worry; and actively respond by way of changes in climate-relevant behavior or political action. (Moser and Dilling, 2010: 162) This conceptualisation of engagement clearly involves an association between attitudes -how people feel about issues in response to information about them -and their subsequent behaviour. Where attitudes are not associated with behaviours this is sometimes called the 'value-action gap' (Blake, 1999) . Researchers have explored the various barriers which exist to prohibit engagement with positive environmental behaviours in spite of sympathetic attitudinal positions (Bedford et al., 2010; Whitmarsh et al., 2011) . A range of studies suggest that the perceived remoteness of climate change as an issue, in relation to geography or temporality, prevent the public from connecting with it at a personal level (Lorenzoni and Pidgeon, 2006; Whitmarsh, 2008; Leiserowitz et al., 2009 ). In addition, inadequate systems of provision and structural barriers also interact with the processing of information to construct positions which do or do not lead to behavioural change .
Our new research develops methodologies using focus groups that make it possible to identify the specific informational triggers for changes in patterns of understanding and attitude and the key factors in the altering of people's behavioural commitments.
Methodology
The methodology has been developed over a series of studies conducted between 2011-2014 which examined the way in which attitudinal and behavioural commitments are negotiated in response to media accounts of a range of climate change and broader issues around sustainable energy. For this work, the qualitative technique of focus groups was chosen as the dominant method as it is the most effective in illuminating the process by which attitudes and beliefs develop in response to a range of factors including new arguments and information.
The approach involves three stages. The first stage is to examine the nature and sources of belief and opinions on climate change and sustainable energy, including discussions of the way in which concerns about these issues may result in specific behaviours and inhibiting factors in relation to these.
The second stage involves introducing new information. Our aim is to immerse respondents in an information environment in order to recreate as much as possible the conditions under which new information would be received. For the first study we developed future scenarios showing the potential effects of climate change both at the global and the local level. One, for example, focused on a mass flood in Bangladesh which forced the migration of millions of the population with direct implications for the UK. These scenarios were developed through detailed research and consultation with scientists and experts and produced as news reports across a range of media. The reports varied in respect of their perspective on the scientific arguments and impacts of the stories to reflect the differing ideological preferences and approaches of the range of news outlets. The scenarios were presented as predictions of possible futures. In the 2014 study existing footage was shown including a video of climate change representative, Yeb Sano, pleading with the world to take action to reduce CO2 emissions in an emotional speech about the devastating effects of Typhoon Haiyan. It was presented to participants as one of the range of perspectives that might be included in coverage of climate change -in this case in response to an event with which most were familiar. In both studies the primary aim of the new information was to identify potential triggers for attitude and behavioural change.
After introducing the new information, group discussions are conducted which focus on the elements which affect the individual members, opinions about appropriate responses under a range of different conditions, the level of individual and collective responsibility and the likelihood of such information impacting on behaviour. The aim is to identify the pivotal points at which opinions and attitudes might be altered. In the earlier study, a longitudinal element was incorporated in which we interviewed half of the original sample six months after the research to assess the impact of the new information upon audiences beliefs, understandings and the potential altering of opinions and behavioural commitments. This allowed us to compare not only the way in which media messages were ingested in the shortterm, but also how they impacted over time.
Sample
We are reporting on a total sample of 150 respondents across the studies, the first of which was conducted in 2011 with a follow-up in 2012 and a further study in 2014. This involves 26 distinct groups. In the earlier study we held 12 groups in the first wave and interviews with 28 from the original groups in addition to six new groups in the second wave six months later. These functioned as a control and mirrored in demographics and location the original six groups from which we recruited our phone interviewees. In the latest study, we held 8 groups. Focus groups were made up of six people on average and were recruited on the basis of their being from the same socio-economic group and being naturally occurring. By this we mean groups who would normally congregate and speak to one another in the regular course of their lives and therefore have a pre-existing rapport which can be tapped into in the groups. Thus the groups were drawn from people who work together, such as cleaners and janitors, students who house-share or those who interact via their local communities. The groups were recruited to represent the normal socio-demographic criteria and were also geographically diverse. We included groups of specific interest. In the first study, for example, we included two groups from the Norwich area which was selected due to its being an area under threat specifically from coastal erosion. The inclusion of these groups allowed us to assess whether the immediacy of such a threat made any difference to attitudes and behaviour. Groups from Oxford University were also included with participants who had direct links to politicians and political bodies which gave us a chance to assess the impact of this on feelings of empowerment or agency. We also had a particular interest in the views of young people since there is continual debate on their consumption of media via digital technologies which is an increasingly important aspect of contemporary communications.
Hence in the second study, young people were particularly well represented in the sample which was drawn from the extended Glasgow City area.
Stage One: existing beliefs, attitudes and assessments of information
In the first stage of each study we examined the range of beliefs, opinions and commitments to behaviours in relation to climate change and sustainable energy. In the 2011-12 study, we sought to gain access to respondents' immediate thoughts on and associations with climate change. Respondents offered a range of responses which were often a long list of ideas and images and, in some cases, emotional responses which, respondents themselves acknowledged, were very diverse. These included a mix of key terms -such as 'global warming', 'ice melting', and 'greenhouse gases'-as well as lists of related terms such as 'pollution, ozone, green energy' and 'population growth'. One respondent simply said 'controversial media topic'. Most admitted they didn't have a clear understanding of the causes and potential threats. This lack of clarity on the issue of climate change has been consistent across the studies.
That there is a range of information yet a lack of clarity on climate change and other energyrelated issues, derives from the manner in which the issues are contextualised in an intense media environment. Young people, in particular, noted that, in the digital arena where information exists to represent any argument and challenge any evidence, trust and credibility were increasingly difficult to assess. On climate change, respondents said they had received information from a range of sources across media and the majority were aware of conflicting arguments about the science. In terms of trust, scientists and academics rated most highly, cited by more than one fifth of the 2011-2012 samples. This was attributed to their providing information perceived to be 'straight from the horse's mouth'. However, the general trust in scientists was undermined by a sense that the science itself was lacking in concrete evidence, and, as a result, the scientists often argued amongst themselves. There was a perception that the alleged 'wooliness' had been used by politicians, corporate and other interest groups to serve their own agendas. These comments from students illustrate how this leads to lack of trust:
Female speaker: And we know that climate change is basically used by politicians, scientists and business, people who run you know oil companies or whatever, it's used as aFirst male speaker: Form of rhetoric.
Second male speaker: Yeah, it's used to like, you know, gain some margin on someone else, or it's used because they have a vested interest in what they're talking about, so it's very hard to know who to trust when talking about climate change. (Student, Oxford, 2011-12) Politicians were the least trusted group, cited by more than a quarter of respondents from the 2011-12 samples, and discussions showed that a majority believed they could not relied upon to act in the best interests of the public. In discussions of credibility, perhaps the most significant finding was therefore the lack of public trust that currently exists both in relation to climate change and the range of groups speaking about it -and the consequential tendency to question the credibility of all related information.
Inhibitors to behavioural change
In spite of this lack of clarity, findings across both studies showed evidence of existing general sympathies towards climate change, but they also showed that these were not always translated into behavioural change which was consistent with previous studies. The large majority of both samples said that they believed that action should be taken on climate change when specifically asked, and very few fundamentally rejected the science. However, in spite of the initial responses, discussions demonstrated that only a small minority had made changes that were directly related to their personal beliefs on climate change. We therefore sought to identify the inhibitors to behavioural change that were in place. Similarly to Kahan et al. and Lieserwitz et al., we found that existing belief systems were a central factor in the interpretation of media messages. The widespread lack of trust in public figures, and specifically those who would be expected to take action on climate change, was even more significant than political ideologies in this respect and was a crucial factor in dismissing arguments about the need to act as this comment illustrates:
Female speaker: It seems that by the time we hear about it, the politics are already in place, things are already being done, this is just whitewashing it for the newspapers, it's already been done and nothing you do can do about it... (Part-time and shop workers,
2014)
The widespread lack of trust in decision-makers to act in the public good, and the consequential feeling of having no public voice, had a direct impact on perceptions of individual and/or collective agency which evidence suggested was a key factor in the process by which people assess the need to make behavioural changes. Significantly a group of Oxford students from the 2011-12 sample, who placed higher levels of trust in public figures some of which was based on personal experience of them, did not report feeling the same levels of powerlessness. In fact, they felt that their actions could be socially important. The only other group which did not report the wider feelings of powerlessness was one of the Norfolk resident groups also from the earlier sample. The members of this group were very active in the community, and a majority had attended public meetings and events, some of which was related to their belief for the need for action on coastal erosion. As a result they felt they had some power to change things, as this exchange shows:
Facilitator: Do you believe you can change and alter things a bit?
Female speaker: It depends on the persistence and strength of your pressure group if you are but that is the only way you are going to do it. However the majority felt that individual behaviours did not make a difference on an issue such as climate change. Part of this was the question of governments, nationally and internationally, not always acting in the public interest, but part of it was a sense of the enormity of the challenge of climate change. In both groups, it was expressed that the perceived failure of global and national politicians to act on climate change impacted on their own commitment to do so, as this exchange shows:
Female speaker: It just makes me feel like even more, like, I wish, on a bigger level that the UN and world governments would get organised and then I'd happily chip in for whatever they needed me to do… but if I go home… Facilitator: So energy efficiency [in the home] isn't going to make any difference?
Female speaker: I think because as individuals you can feel so powerless at times, there is that kind of need to be led by a greater power into it…(Middle class professionals, 2014) Individual changes were perceived by some to be simply a 'drop in the ocean'. The politicians' failure to act gave some legitimacy to this belief -and indeed to their own lack of action.
There was also evidence that the media played a role in inhibiting behavioural commitments with the decline in coverage of climate change in recent years being a factor (Fischer 2011; Fischer 2013 ). The tendency for media to set agendas and focus public interest on particular subjects, and to limit attention on climate change in this case, was evident across all waves of research. There was an awareness that climate change was less in the media than it had been in the past and therefore it was talked about and considered less. In the later study the way in which this operated with digital and social media was more clearly shown. Particularly for those groups who reported frequent digital media usage, usually accessed through portable devices, there was a recognition that social media tended to focus the attention of users intensively on the same subjects. As one respondent observed part of the appeal of social media was to be 'in with the masses' and to be talking about a selected range of topics at any given time. As much of the stimulus for social media is the mainstream media (Newman, 2011) , the fact that climate change is receiving limited attention in the latter limits its visibility in the former. In this way then the media coverage had helped to shape perceptions that the issue wasn't a top priority, and combined with feelings about personal powerlessness had played a pivotal role in inhibiting potential behavioural change.
Stage two: the new information
We introduced new information to our audience members in order to identify more specifically the possible informational triggers for attitudinal and behavioural change. We had first established, in detail, respondents' positions on climate change and other energy issues and the informational, structural and broader attitudinal foundations of these.
Alterations in former positions were therefore clearly indicated by the range of responses to the new information. Our study provided support for the argument the 'remoteness' of the issue is a significant inhibitor to prioritising it (Lorenzoni et al. 2007; Dilling, 2007a, Lieserwitz et al., 2009) in that the more directly impacting the information, the greater likelihood it had of shifting attitudes and potentially behaviours. For example, in the earlier study, the Bangladesh refugee story affected respondents most. The greater level of concern and urgency generated was related to the way this scenario connected with common fears about increased levels of immigration and the associated problems. The more closely increased immigration was thought to affect respondents directly, the more climate change was seen to be a priority. Ethnicity was a key factor in this respect. Those from ethnic minority groups were worried about the impact of great numbers of refugees in their own communities and the consequences for their own security. This comment from an Asian man living in Glasgow explains his specific concerns: It was also the way in which most people felt they would, if that had not already, directly experience the effects of climate change, which increased the sense of urgency and concern.
As this respondent expressed, weather is not something that can be easily ignored:
Female speaker: If you're walking about in October and it's snowing, you can't not think about it -I think about climate change -and it's worrying me so much. (Office workers, 2014) These findings emphasise the importance of communicating risks which can directly relate to people's experience. To gauge the level of impact on attitudes of the new information, we asked respondents from the 2011-12 to assess how important climate change was to them on a scale of 1 to 10 both before and after the new information was introduced. The majority of respondents increased the rating across the sessions -with nearly double the number giving it the top rating. This considerable increase indicates the potential for information to impact on attitudes in the short-term. However, when we asked our respondents across both studies about the impact of the new information upon their behavioural intentions, we found a marked lack of commitment to behavioural change. This comment in response to the Typhoon Haiyan video is illustrative:
Male speaker: What I'm trying to say is that, you say we need more hard-hitting? How many hard hitting news is there about crime and we have changed? How many times every week we see typhoons and earthquakes? It hasn't made any difference.
(Small business owners, 2014)
As Lorenzoni et al. (2007) note, engagement exists at the level at which knowledge and real concern are accompanied by the will and ability to act. In our studies, the majority of respondents gained the first two, but the original reasons for not taking action were widely repeated: that individuals alone are powerless, changes have to be made at the level of government (who are not trusted) and that it was not clear what more could be done once issues of cost and convenience were considered.
Stage three: the revisits
The longitudinal findings from the 2011-12 study confirmed that the majority had not made changes to their behaviour. However perhaps our most interesting finding was that in spite of these barriers and belief systems, in our longer term research we did actually find a sizable minority who changed their behaviour in response to the information that they received.
These tended to be people who found their opinions strengthened by the experience of taking part in the focus groups rather than radically altered, suggesting that a key factor is an existing openness to behave more 'ethically'. It was also significant that those who had made the greatest changes included respondents for whom the information had had a considerable personal impact. An Asian bakery owner, for example, believed that the Bangladesh scenario threatened her security and that of her own community and the concern it generated had become deep-rooted in the preceding six months. She explains what she had done in response to the group discussions and new information: Govanhill, 2011-12) Amongst the majority however we found evidence of a continuing 'value-action gap' (Blake, 1999) , in that in spite of beliefs in the need for action on climate change, and the increased concern generated by the materials in the short term, the majority of interviewees had not changed their behaviour since the first wave of research. The reasons for disengagement were long established in the majority of people and, examining the attitudinal changes that had taken place over the six months, it was clear that perceptions of individual power or lack of were key. Across the period there had developed in the majority a clearer and more urgent sense that decisive action was important and would have to be taken. There was a strong feeling that governments would need to lead the changes, including behavioural change.
There was an acceptance, for example, that air travel might have to be curbed or made more expensive. Our research indicated that if a clear lead was given, and clear explanations for the need for the changes to be made then the public would, however grudgingly, accept it, as this comment illustrates:
Male speaker: If I can understand the rationale for it, and felt like this was part of a longer term plan, not a kind of short-term initiative that wasn't kind of linked in to a broader plan to try and change the way in which we manage our resources. (Middle class professionals, 2014) We also found that media accounts played a role in triggering both attitudinal and behavioural change. In terms of the development of positive changes, the media construction of climate change as a subject of uncertainty was strongly implicated in the conflicts in understanding and trust. The sense of not knowing who or what to trust in terms of the most effective course of action, rooted in the proliferation of media opinions and arguments, continued to be cited as a significant barrier to action. It was further compounded by the lack of attention to climate change across media which led people to de-prioritise it in their own minds. The follow-up interviews showed the way in which the impact of communications which rooted risks in the scientific model was undermined by the respondents return to a wider media culture which consistently reinforces the message of uncertainty. This is supported by our finding of a connection between the level of exposure to media coverage and strength of attitude on the subject and the degree to which it is likely to be altered by new information. We found that those who had been least exposed to coverage were most open to adjusting their views and conversely those who arrived at the groups with most exposure were least likely to have their opinions and attitudes altered. As a result the degree of exposure to sceptical coverage, of which there is a great deal, is likely to be implicated in how open people are to develop the attitudinal sympathies that are most likely to be translated into behavioural change.
Conclusions and future research
Climate change is a collective action problem, and will not be solved without the consent of the public either to facilitate policy change and/or to potentially make the collective behavioural changes required. The role that the media might play in promoting or prohibiting these changes is therefore of paramount importance. The innovations of our methodological approach lie in the three-phased look at audience reception which makes it possible to isolate the specific informational triggers for change across a range of materials. This provides a new and in-depth insight into the way in which media accounts interact with existing beliefs, structural barriers and values to drive change in attitudes and behaviours -or to inhibit theseas well as to indicate the kinds of materials that might be powerful, to whom and in what context. There are three key aspects to our findings.
The first point relates to the quality of information that is available. The range of conflicting messages about climate change across the media have contributed to current confusions and uncertainties, as well as to the broad levels of disengagement with the issue. Media accounts have largely failed to connect with the public at a personal level. Our research suggests that communicative approaches which emphasise risks which people can directly relate to and which are rooted in a solid science are effective. The language of risk is increasingly being used in climate change communications and our findings would support the validity of that approach (Painter, 2013) . However, the importance of messages reflective of the scientific consensus across media cannot be under-estimated. Whilst, as in any scientific field there will be disagreement on the more specific areas, the basic arguments about anthropogenic climate change should be the foundation of any discussion -as is the case with, say, the links between smoking and cancer. The media's role is to make the public aware of the plurality of perspectives and provide a fair critique but not at the expense of misinforming audiences.
A key factor in this respect is that the public is not hearing trusted speakers such as the climate scientists and therefore the majority do not know that there is a high level of consensus across the scientific community. Evidence suggests this knowledge would limit the potential to dismiss the arguments being made about the need for action.
Beliefs and perceptions about individual and collective agency are also centrally important in the degree to which people are motivated to act. We found specifically that disengagement was rooted in a general distrust of political figures and the attendant perception of individual powerlessness for many. The broader culture of cynicism and distrust, fed by coverage of a range of public scandals, can also be associated with an extended cross-media culture in which all information can potentially be countered with conflicting information. This makes it very difficult for audiences to make accurate decisions about credibility and accuracy.
These challenges extend beyond information about climate change, and are faced by mobile multi-media users across all issues often at great speed. Perceptions of individual powerlessness are fuelled by the (reported) actions of politicians, and the sense of them being unaccountable, but also the mainstream media's conventional tendency to develop narratives about the actions of governments and inspiring figures in driving change, rather than the more nuanced picture of the role of the collective, and of the individuals within it.
The central question however of this research has been; what ultimately drives people to make behavioural changes? Our findings suggest that the kind of effective media accounts discussed may provide the final motivational factor for individuals who possess sympathetic attitudes, often with unmet behavioural commitments, as well as a belief that action is meaningful and who do not face barriers to carrying these out. Structural support -for example, in the form of removing barriers such as cost -are pivotal to the realisation of behavioural commitments. However, the nature of information and the way it is delivered are important. Whilst the media do not tell us how to think or behave, they are crucial in focusing attention and constructing behavioural possibilities, whilst also limiting arguments or evidence that might counter these. Audiences have a range of resources such as past experience and knowledge to draw on and resist media messages, but in the case of climate change in relation to which most people know very little, the construction of scientific uncertainty has proved very powerful. However the substantial response to directly impacting materials on climate change highlights the way in which attitudinal and behavioural positions may alter -and we have presented a dynamic model which also highlights the potential for public resistance as well as the possibilities for social change.
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